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PRINTING DEVICE, PRINTING SYSTEM AND PRINTING METHOD 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
5 The present invention relates to a printing device, 

printing system and printing method for printing desired 
images onto a printing medium, such as fabric, for example, 
through combined use of screen printing and ink- jet 
printing. 

10 2. Description of the Related Art 

One conventional method for printing images on fabric, 
such as a T-shirt, for example, is screen printing wherein 
ink is coated onto a fabric by means of a screen plate on 
which an image is formed. Since screen printing uses a 

15 screen plate, productivity is high, but when printing color 
images, or the like, a plurality of screen plates must be 
fabricated. A further method is ink- jet printing wherein 
ink is emitted directly onto the fabric by means of an ink 
emitting head. Ink- jet printing of this kind enables 

20 highly complex multi-colored printing to be carried out 

readily, but it takes a long time to printing large surface 
areas, such as background images, or the like. 

Therefore, in recent years, it has been proposed that 
screen printing and ink- jet printing be used in combination. 

25 For example, Japanese Patent No. 3,218,274 discloses a 
textile printing device which combines a plate-based 
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printing device comprising a screen plate, and a plate-less 
printing device based on an ink- jet method. After a color 
design and positioning marks have been printed onto the 
fabric by means of the plate-based printing section, the 
5 fabric is then conveyed to the plate-less printing section, 
where full color printing is carried out by means of ink- 
jet printing. In the plate-based printing section, a* 
plurality of screen plates are arranged in parallel fashion, 
in line with a conveyor belt which transports the fabric. 
10 In the plate-less printing section, on the other hand, the 
positioning marks on the fabric are detected by reading 
means, and the screen printing image and the ink- jet 
printing image are made to coincide in position on the 

basis of these marks. r 
15 Moreover, Japanese Patent Application Laid-Open No. 

2002-154246 discloses a method wherein, when printing onto 
a fabric, such as a T-shirt, by means of ink- jet printing, 
a pre-treatment liquid is coated only onto the region of 
the fabric that is to be printed, by means of a screen 
20 printing method, or the like. The fabric is set on the 

screen frame and the pre-treatment liquid is coated onto it, 
whereupon the fabric is set in a printing tray, this tray 
is installed in an ink-jet printing device, and ink-jet 
printing is performed. When setting the pre-treated fabric 
25 in the printing tray, the operator performs the positional 
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alignment in such a manner that the pre-treated portion and 
the upper plate of the tray coincide in position. 

However, in the device according to Japanese Patent No. 
3, 218, 274, in order to align the positions of the screen 
5 printing image and the ink- jet printing image, positioning 
marks are printed onto the fabric in the plate-based 
printing section, and these positioning marks on the fabric 
are detected by reading means in the plate-less printing 
section. Therefore, special positioning marks and reading 

10 means, and the like, are required, and a problem arises in 
that the configuration of the textile printing device, and 
the functions thereof, become complicated. Moreover, by 
arranging a plurality of screen plates in parallel, in line 
with the direction of travel of a conveyor belt, a problem 

15 is created in that overall textile printing device becomes 
large in size. 

Furthermore, in the device according to Japanese 
Patent Application Laid-Open No. 2002-15424 6, when setting 
the pre-treated fabric in the printing tray, the operator 

20 must align the positions of the pre-treated section and the 
upper plate of the tray, in order that they coincide. 
Therefore, and particularly in cases where an image has 
been printed in the pre-treatment stage, the operator must 
pay very careful attention to aligning the positions in 

25 order that this first image coincides exactly with the ink- 
jet printing image to be printed subsequently. Therefore, 
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a problem arises in that the workability deteriorates, and 
device operability also deteriorates. 

SUMMARY OF THE INVENTION 
5 Therefore, it is an object of the present invention to 

provide a printing device, printing system and printing 
method whereby an image printed by screen printing and an 
image printed by ink- jet printing can be made to coincide 
in position, readily and accurately. 

10 According to a first aspect of the present invention, 

provided is a printing device which comprises: a printing 
medium supporting member having a supporting face for 
supporting a printing medium; a screen plate fitting 
detachably onto the supporting face in a state where the 

15 printing medium is sandwiched between the screen plate and 
the supporting face of the printing medium supporting 
member; and an ink emission section for emitting ink onto 
the printing medium on the supporting face. 

According to this configuration, by providing a screen 

20 plate that fits detachably with the supporting face of a 

printing medium support member on which the print medium is 
supported, it is possible to reduce the size of the 
printing device, as compared with a device in which a 
plurality of screen plates are provided in parallel fashion 

25 in the direction of travel of a conveyor belt. Moreover, 
if the image printed on the printing medium by means of a 
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screen plate is the same size as the image printed on the 
printing medium by emission of ink from an ink emission 
section, then since the screen plate fits detachably to the 
supporting face of the printing medium supporting member, 
5 the images printed onto the printing medium can be mutually 
superimposed accurately, simply by means of aligning the 
positions of the image formed by the screen plate and the 
image formed by the ink emission section, by taking the 
supporting face as a reference. Therefore, special 

10 positional alignment tasks are not required, it being 
sufficiently simply to fit the screen plate onto the 
supporting face of the printing medium supporting member. 

The printing device according to the present invention 
may further comprise ink color determining means for 

15 setting the color of the ink used in printing by means of 
the screen plate to a lighter color than the ink used in 
printing by means of the ink emission section. 

According to this configuration, by comprising ink 
color determining means, the ink used in printing by means 

20 of the screen plate can be set to a color that is lighter 
than the ink used in printing by means of the ink emission 
section. Consequently, when an image has been printed by 
means of the ink emission section onto an image printed 
onto the printing medium by means of the screen plate, the 

25 inks in the final image on the printing medium will show 
better coloration. 
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In the printing device according to the present 
invention, the ink color determining means may set the 
color of the ink used in printing by means of the screen 
plate to white. 

5 According to this configuration, by setting the ink 

used in the printing by means of the screen plate to white 
ink, when an image has been printed by means of the ink 
emission section onto an image printed on the printing 
medium by means of the screen plate, then the inks in the 
10 final image on the printing medium will display even better 
coloration. 

In the printing device according to the present 
invention, a plurality of the screen plates of different 
types may be prepared, each having a different size in 

15 accordance with the thickness of the printing medium, in 
such a manner that the screen plate fits onto the 
supporting face in a state with substantially no gaps with 
respect to the printing medium. 

According to this configuration, by preparing a 

20 plurality of different types of screen plates each having 
different sizes according to the thickness of the printing 
medium supported on the printing medium supporting member, 
there will be substantially no gaps between the screen 
plate and the printing medium, and hence the printing 

25 medium can be prevented from rising up between the 

supporting face and the screen plate, or forming wrinkles. 
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In the printing device according to the present 
invention, the screen plate or the printing medium 
supporting member may comprise an adjusting mechanism 
whereby the screen plate can be fitted onto the supporting 
5 face in a state with substantially no gaps with respect to 
the printing medium. 

According to this conf iguration, by providing an 
adjustment mechanism in the screen plate or printing medium 
supporting member, it becomes unnecessary to prepare a 
10 plurality of different types of screen plates. 

In the printing device according to a sixth aspect of 
the present invention, the screen plate is of substantially 
the same shape as the supporting face. 

According to this configuration, since the screen 
15 plate and the supporting face are of the same shape, then 
simply by aligning the size and position of the image 
formed by means of the screen plate and the image formed by 
means of the ink emission section, by taking the supporting 
face as a reference, the images formed by the respective 
20 printing methods on the printing medium are superimposed 
accurately without positional deviation therebetween. 

In the printing device according to the present 
invention, the printing medium is preferably a fabric. 
According to this configuration, even if a dark- 
25 colored fabric is used as the printing medium, since 

printing by means of the ink emission section is carried 
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out on top of an image printed by means of the screen plate, 
it is possible to print an image of good quality onto the 
fabric. 

According to a second aspect of the present invention, 
5 provided is a printing system which comprises: the printing 
device according to the first aspect of the present 
invention; and ink color determining means for setting the 
color of the ink used in printing by means of the screen 
plate to a lighter color than the ink used in printing by 

10 means of the ink emission section. 

According to this configuration, by providing ink 
color determining means, it is possible to set the ink used 
in printing by means of the screen plate to a color that is 
lighter than the ink used in printing by means of the ink 

15 emission section. Therefore, when an image has been 

printed by means of the ink emission section onto an image 
printed on the printing medium by means of the screen plate, 
the inks in the final image on the printing medium will 
display good coloration. 

20 In the printing system according to the present 

invention, the ink color determining means may set the 
color of the ink used in printing by means of the screen 
plate to white. 

According to this configuration, since the ink used in 

25 the printing by means of the screen plate is set to white 
ink, then when an image has been printed by means of the 
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ink emission section onto an image printed on the printing 
medium by means of the screen plate, the inks in the final 
image on the printing medium will display even better 
coloration. 

5 According to a third aspect of the present invention, 

provided is a printing method which comprises the steps of: 
screen printing for printing onto a printing medium by 
means of a screen plate; and ink emitting for emitting ink 
of a darker color than the ink used in the screen printing 
10 step, onto the screen printed region, from an ink emission 
section. 

According to this configuration, when an image has 
been printed by means of the ink emission section in the 
ink emitting step, onto an image printed onto a printing 

15 medium in a screen printing step, the colors of the image 
in the printing carried out by the ink emission step will 
not be obscured, and it will be possible to obtain a clear 
image. In other words, if ink is printed directly onto a 
dark-colored fabric, or the like, by the ink emission 

20 section, then the ink forming the image will be obscured by 
the dark-colored fabric, but since the image printed by the 
screen printing step is not obscured by the dark-colored 
fabric, then when an image is printed on top of that image 
in the ink emission step, obscuring of the colors of that 

25 image will be prevented. Therefore, the inks in the final 
image on the printing medium will display good coloration. 
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In the printing method according to the present 
invention, the ink used in the screen printing step is 
preferably white in color. 

According to this configuration, since the ink used in 
5 the screen printing step is set to be white ink, then when 
an image has been printed by means of the ink emission 
section in the ink emission step, onto an image printed on 
the printing medium in the screen printing step, the inks 
in the final image on the printing medium will display even 
10 better coloration. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a front view showing the general 
configuration of an ink-jet printer relating to one 
15 embodiment of the present invention; 

Fig. 2 is a process diagram giving a schematic 
illustration of the printing process according to the 
present embodiment, from the step of obtaining original 
image data to the step of manufacturing a screen; 
20 Fig. 3 is a process diagram giving a schematic 

illustration of the printing process according to the 
present embodiment, from the step of setting a fabric on a 
platen to the end of printing; 

Fig. 4 is a block diagram showing the configuration of 
25 ink determining means; 
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Fig. 5 is a cross-sectional view showing a screen 
plate according to the present embodiment, in a fitted 
state; and 

Fig. 6 is a cross-sectional view showing a screen 
5 plate according to a modification, in a fitted state. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Below, a preferred embodiment of the present invention 
is described with reference to the drawings. The printing 
10 device and printing method relating to this embodiment 
comprise the configuration and processes of an ink- jet 
printer. 

(General configuration of printer) 
Fig. 1 is a front view showing the general 
15 configuration of an ink- jet printer relating to one 

embodiment of the present invention. As shown in Fig. 1, 
the ink- jet printer 1 comprises a frame 2. This frame 2 
has a horizontal section 2h disposed in the lower part of 
the device, and vertical sections 2v which rise up 
20 vertically from the respective ends of the horizontal 
section 2h. 

A slide rail 3 is suspended horizontally in such a 
manner that the upper portions of the respective left and 
right-hand vertical sections 2v are mutually connected. A 
25 carriage 4 is provided on the slide rail 3, slidably in the 
longitudinal direction of the rail (main scanning 
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direction) . A total of four piezoelectric ink-jet heads 5 
are provided on the lower face of the carriage 4, one head 
being disposed for one of four colors (for example, cyan, 
magenta, yellow or black) in order to emit ink of that 
5 color. 

Pulleys 6, 7 are supported respectively on the left 
and right-hand vertical sections 2v, and a motor shaft of a 
motor 8 supported by the vertical sections 2v is coupled to 
one of the pulleys 6. An endless belt 9 is extended 

10 between the pulleys 6, 7, and the carriage 4 is fixed to an 
appropriate portion of this endless belt 9. 

By means of the above configuration, when the pulley 6 
is rotated in the forward or backward direction by the 
drive of the motor 8, the carriage 4 is accordingly driven 

15 reciprocatingly in a linear fashion, in the longitudinal 
direction of the slide rail 3 (main scanning direction) , 
and consequently, the ink- jet heads 5 performs 
reciprocating movement, back and forth. 

A mounting section 10 on which an ink tank 20 can be 

20 mounted detachably is formed respectively on both of the 

left and right-hand vertical sections 2v. The two mounting 
sections 10 are each capable of holding ink tanks for two 
colors, and ink bags formed inside each ink tank 20 are 
connected respectively to four subsidiary tanks 30 provided 

25 respectively on the top ends of the ink-jet heads 5, by 

means of flexible tubes 28. The four subsidiary tanks 30 
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are respectively connected to the ink- jet heads 5, whereby 
ink can be supplied from the ink tanks 20 to the ink- jet 
heads 5. 

A slide mechanism 11 is disposed on the horizontal 
5 section 2h of the frame 2, and a flat bed-type platen 12 is 
supported on this slide mechanism 11. The fabric forming 
the medium to be printed on can be positioned on this 
platen 12 in such a manner that the portion to be printed 
is facing upwards, the fabric being pulled tight in an 

10 unwrinkled state thereon. The ink- jet printer 1 according 
to the present embodiment performs ink- jet printing onto a 
T-shirt that has been embroidered. 

Moreover, a platen conveyance mechanism is provided in 
order that the platen 12 moves reciprocatingly in a 

15 direction perpendicular to the paper in Fig. 1 (a 

subsidiary scanning direction of the ink- jet printer 1 and 
the sliding direction of the sliding mechanism 11) . This 
platen conveyance mechanism is not illustrated, but it may 
be constituted by means of a rack and pinion mechanism, or 

20 an endless belt mechanism, or the like. 

In the initial state, the platen 12 moves in a forward 
direction (towards the reader in the case of Fig. 1), the 
operators sets the fabric on the platen 12, and when a 
printing start command is issued, the platen 12 is moved in 

25 the rearward direction (away from the reader in Fig. 1) . 

By means of the platen 12 being moved intermittently in the 
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forward direction, whilst the ink- jet head 5 is moved 
reciprocatingly between each movement of the platen, 
printing is carried out onto the fabric. When printing has 
been completed, the platen 12 moves back to its initial 
5 position on the front side. The operator then removes the 
fabric from the platen 12. 

As shown in Fig. 1, the four ink- jet heads 5 are 
provided in a parallel fashion in the direction of 
reciprocating movement of the carriage 4, one head being 
10 provided for one of four ink colors (magenta, yellow, cyan 
or black) , and they are connected to their corresponding 
ink tanks 20 by means of flexible tubes 28 and subsidiary 
tanks 30. 

The ink- jet heads 5 are disposed in such a manner that 
15 the lower faces thereof form a small gap with respect to 

the upper face of the platen 12, and when printing an image 
onto a fabric, the region to be printed on the fabric set 
on the platen 12 passes through this gap. By means of this 
configuration, by moving the ink-jet heads 5 
20 reciprocatingly by means of the carriage 4, whilst emitting 
ink of respective colors onto the fabric from the emission 
nozzles, it is possible to form a desired color image onto 
the fabric. 

Moreover, a cover 13 is provided on the ink- jet 
25 printer 1, in such a manner that it can cover and protect 
the ink-jet heads 5, the slide mechanism 11, and the like. 
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In Fig. 1, the cover 13 is shown in a transparent fashion 
by means of a dotted line, in order that the detailed 
configuration inside the cover 13 can be depicted. An 
operating panel 14 provided with a liquid crystal display 
5 section and operating keys is disposed on the front face of 
the cover 13, in the upper right position in Fig. 1. 
(Description of printing process) 

Next, a printing process using the ink-jet printer 1 
described above will be explained. Fig. 2 is a process 

10 diagram giving a schematic illustration of the printing 
processes according to the present embodiment, from the 
step of obtaining original image data to the step of 
fabricating a screen plate, and Fig. 3 is a process diagram 
giving a schematic illustration of the printing processing 

15 according to the present embodiment, from the step of 

setting the fabric on the platen to the end of printing. 

To give a general overview of the printing processes 
of the present embodiment, as illustrated in Fig. 2, 
firstly, the desired original image data 40 that is to be 

20 printed is obtained at step 1, the image is processed in 

step 2, and image data for ink-jet printing 47 is obtained 
in step 3 and image data for screen printing 48 is obtained 
in step 4. In step 5, a screen plate 60 for screen 
printing is manufactured on the basis of the image data for 

25 screen printing 48. Incidentally, these steps, step 1 to 
step 5 are not necessarily performed each time printing is 
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carried out. In other words, the respective image data 40 , 
47, 48 in step 1 to step 4 are stored and the screen plate 
60 from step 5 is used many times. 

Thereupon, as illustrated in Fig. 3, at step 6, the 
5 fabric (T-shirt) 50 is installed on the platen 12 of the 
ink-jet printer 1, and in step 7, the screen plate 60 
manufactured in step 5 is fitted onto the platen 12 and 
screen printing is performed onto the fabric 50. In step 8, 
the screen plate 60 is removed from the platen 12, and in 

10 step 9, ink-jet printing is performed onto the fabric 50 by 
means of the ink- jet heads 5. These steps, step 6 to step 
9, are performed in this sequence once each time a piece of 
fabric 50 is printed. 

In Fig. 2, step 1 to step 4 are carried out by image 

15 processing functions of a personal computer, or the like, 
which forms a portion of the printing system, but these 
functions may also be incorporated into the ink-jet printer 
1. The original image data 40 in step 1 may be data 
obtained from any type of original image, such as a 

20 photograph, illustration, or the like. In this example, 
the original image data 40 consists of a monochromatic 
background image 41 in the shape of a heart, and a high- 
density full color image 42 based on a photograph. The 
region 43 illustrated by the dotted lines is the printable 

25 region which is displayed on a display screen together with 
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the original image data 40, and this region corresponds to 
the platen 12 of the ink- jet printer 1. 

Next, the original image data 40 is divided up by 
means of image processing in step 2. In other words, the 
5 high-density full-color image 42 is assigned for ink-jet 

printing and the background image 41 is assigned for screen 
printing. At the same time, the color of the ink for the 
background image 41 is decided. In other words, if the 
fabric is a dark color, then if an image is printed by 

10 emitting ink directly onto the dark-colored fabric by means 
of the ink-jet heads 5 of the ink-jet printer 1, then the 
color of the ink forming the image will be obscured 
(darkened) by the dark-colored fabric, and hence the 
desired ink colors will not be obtained. 

15 Fig. 4 is a block diagram showing the configuration of 

ink color determining means, and in the present embodiment, 
the ink color determining means is incorporated into the 
image processing functions of the personal computer, or the 
like. The ink color determining means comprises a fabric 

20 color judging section 44 to which the color of the fabric 
is input, an ink-jet printing color judging section 45 to 
which the ink color of the ink-jet printing is input, and 
an ink color determining section 4 6 for determining the 
color of the ink for screen printing, on the basis of the 

25 judgements made by the judging sections 44, 45. In the 

present embodiment, an image is printed onto a black fabric, 
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and a light colored ink, and in particular, a white ink, is 
selected by the ink color determining means, for the 
background image 41. 

By this means, the image data for ink- jet printing 4 7 
5 in step 3 and the image data for screen printing 48 in step 
4 are obtained. The image data for ink- jet printing 47 
coincides with the high-density full-color image 42. The 
image data for screen printing 48 coincides with the 
background image 41, but in order that the aforementioned 

10 white colored ink is provided underneath the color image 42, 
it also incorporates a portion in which the color image 42 
is extracted. The region 43 indicated by the dotted lines 
shows the same printable region as in step 1. 

Next, in step 5, a screen plate 60 for screen printing 

15 is manufactured on the basis of the image data for screen 
printing 48. This screen plate 60 is manufactured by a 
separate screen plate manufacturing device (not 
illustrated) . A commonly known method may be used to 
manufacture the screen plate, and in general, a method such 

20 as the following is used. Namely, a screen mesh is 

stretched over a frame, and a photosensitive emulsion is 
coated thereon and left to cure. On the other hand, a 
design is traced onto an transparent film, this film is 
brought into contact with the frame coated with 

25 photosensitive emulsion, and is then exposed by means of a 
chemical lamp. After exposure, the frame is immersed in 
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water, and the photosensitive portion remains , whilst the 
non-photosensitive portion is removed, thereby yielding a 
screen plate. 

The image forming section 61 of the screen plate 60 is 
5 created by using a mask, and this mask is fabricated on the 
basis of the image data for screen printing 48. After 
exposure, only the portion of the screen plate 60 that was 
masked remains, thereby yielding the image forming section 
61 of the screen plate 60. Here, in particular, the screen 

10 plate 60 is manufactured to the same size as the upper face 
12a of the platen 12. Since the region 43 in Step 4 
corresponds to the platen 12, the image data for screen 
printing 48 inside that region 43 also corresponds to the 
platen 12 and is formed as an image forming section 61 on 

15 the screen plate 60. 

Next, as shown in Fig. 3, in step 6, the fabric (T- 
shirt) 50 is installed on the platen 12 in such a manner 
that the surface thereof to be printed, such as the chest 
region or back region, is positioned on the upper face 12a 

20 of the platen 12. In other words, the fabric 50 forming a 
tubular or bag shape is placed over the platen 12, in such 
a manner that the platen 12 enters inside the opening of 
the fabric 50 (for instance, the hem opening of the T- 
shirt) . 

25 Thereupon, in step 7, the screen plate 60 manufactured 

in step 5 is fitted into the platen 12. Details of the 
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fitting structure are described below, but essentially, the 
screen plate 60 comprises a frame 62. The screen plate 60 
is designed such that together with the frame 62, it forms 
a lid shape which covers the upper face 12a of the platen 
5 12. The screen plate 60 fits into the platen 12 in such a 
manner that the fabric 50 is sandwiched between the screen 
plate 60 and the platen 12. Thereupon, the operator 
performs screen printing by coating white ink onto the 
image forming section 61 of the screen plate 60. 

10 When screen printing has been completed, in step 8, 

the screen plate 60 is removed from the platen 12. An 
image which is the same as the image forming section 61, in 
other words, a background image 41 as specified in Step 1, 
has been printed on the fabric 50 in white ink. 

15 Next, in step 9, a printing start command is issued to 

the ink-jet printer 1, and as illustrated in Fig. 1, ink- 
jet printing is performed onto the fabric 50 by means of 
the ink- jet heads 5. This printing is carried out on the 
basis of the image data for ink-jet printing 47 obtained in 

20 step 3, and on the basis of the platen 12 which corresponds 
to the region 43. As a result, a high-density full-color 
image 42 as specified in step 1 is printed onto the white 
background image 41 on the fabric 50. 

As described above, when printing has been completed, 

25 the white background image 41 screen printed onto the 
fabric 50 and the color image 42 printed by ink- jet 
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printing will be superimposed accurately on each other and 
match the original image. The reason for this is that the 
screen plate 60 and the upper face 12a of the platen 12 are 
of the same size, and the image forming section 61 on the 
5 screen plate 60 is formed in the same position as the color 
image 42 printed by ink-jet printing, on the basis of the 
platen 12. Furthermore, the image forming section 61 on 
the screen plate 60 is formed on the basis of image data 
for screen printing 48 that is extracted from the same 

10 original image data 40 that contains the color image 42. 

As described above, according to the printing device 
of the present embodiment, by providing a screen plate 60 
which fits detachably onto the upper face 12a of the platen 
12 on which the fabric is set 50, the printing device can 

15 be reduced in size, as compared with a device in which a 
plurality of screen plates are arranged in a parallel 
fashion in the direction of travel of a conveyor belt. 
Moreover, since the screen plate 60 and the upper face 12a 
of the platen 12 are of the same shape, it is possible to 

20 ensure that the background image 41 and color image 42 
printed onto the fabric 50 are superimposed accurately, 
without any positional divergence, simply by aligning the 
size and position of the background image 41 formed by 
screen printing and the color image 42 formed by ink- jet 

25 printing, on the basis of the upper face 12a of the platen 
12. Therefore, it is possible to devise a printing device 
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which does not require means for controlling the positional 
alignment of the images 41, 42 created by two different 
printing methods, and hence it is possible to simplify the 
configuration and functions of the printing device. 
5 Moreover, special positional alignment tasks are not 
required, it being sufficient simply to fit the screen 
plate 60 onto the upper face 12a of the platen 12 , and 
therefore the workability and device operability can be 
improved. 

10 Moreover, according to the printing device and 

printing system of the present embodiment, by providing ink 
color determining means, it is possible to ensure that the 
ink used in the screen printing step is lighter than the 
ink used in the ink- jet printing step (and preferably it is 

15 white) . Consequently, when printing of the color image 42 
has been completed by ink-jet printing on top of the 
background image 41 formed by screen printing, the color 
image 42 will not be obscured, but rather a clear color 
image 42 will be obtained. In other words, in cases where 

20 a color image 42 is printed by printing ink directly onto a 
dark-colored fabric 50 by means of the ink-jet heads 5, the 
colors of the ink forming the color image 42 will be 
obscured by the dark-colored fabric 50, but since the 
light-colored (white) background image 41 printed in the 

25 screen printing step is not obscured by the dark-colored 
fabric 50, then by printing a color image 42 over this 
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background image 41, by ink-jet printing, the obscuring of 
the colors of the color image 42 is restricted. Therefore, 
the inks of the color image 42 ultimately formed on the 
fabric 50 show good coloration, and hence the 
5 reproducibility of the inks is improved, in addition to 

which the color image 42 can be depicted in a clear fashion. 

In the present embodiment, a case was described in 
which the worker installs and removes a screen plate 60 to 
and from the platen 12, but it is also possible to provide 

10 a lifting mechanism for the screen plate 60, and to provide 
control means for performing control whereby, after screen 
printing, the platen 12 is moved to the ink- jet printing 
position in order that ink- jet printing can be performed, 
in coordination with the lifting of the screen plate 60. 

15 If a configuration of this kind is adopted, then a fabric 

50 having the desired image printed thereon can be obtained 
automatically, simply by means of the operator setting the 
fabric 50 on the platen 12, and hence the manufacturing 
tasks involved in printing the image onto the fabric 50 can 

20 be reduced. 

(Fitting structure of the screen plate) 
Next, the fitting structure whereby the screen plate 
60 can be installed on the platen 12 and removed from same 
will be described. Fig. 5 is a cross-sectional diagram of 

25 the screen plate according to the present embodiment in a 
fitted state. 
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The screen plate 60 shown in Fig. 5 has the most basic 
structure. As described above, the screen plate 60 
comprises a frame 62, and the screen plate 60 and the frame 
62 together form an upper lid shape which covers the upper 
5 face 12a of the platen 12. When the screen plate 60 is 
installed from above on the platen 12, in such a manner 
that the fabric 50 is sandwiched between the screen plate 
60 and the upper face 12a of the platen 12, the inner 
circumferential face 62a of the frame 62 contacts tightly 

10 with the outer circumferential face 12b of the platen 12, 
with the fabric 50 being sandwiched therebetween. In this 
way, the screen plate 60 formed to the same size as the 
upper face 12a of the platen 12 is fitted in substantially 
the same position on the upper face 12a of the platen 12. 

15 Elastic members 63 such as rubber sheets, or the like, are 
provided along all four sides of the inner circumferential 
face 62a of the frame 62. These elastic members 63 serve 
to prevent the fabric 50 from being damaged, as well as to 
increase the tightness of fitting. 

20 The screen plate 60 is formed to the same size as the 

upper face i2a of the platen 12, and positioning of the 
screen plate 60 with respect to the upper face 12a of the 
platen 12 affects the degree to which the two images formed 
by the subsequent printing steps are accurately 

25 superimposed. However, the thickness of the fabric 50 may 
vary, according to the material used, the way in which it 
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is woven, or the like, and if the thickness of the fabric 
50 varies in this way, then the screen plate 60 is liable 
to become loose. Moreover, this looseness cannot readily 
be absorbed by the elastic members 63 alone. 
5 Therefore, it is also possible to prepare a plurality 

of screen plates of different sizes according to different 
thicknesses of fabric 50, in such a manner that the screen 
plate 60 can be fitted onto the upper face 12a of the 
platen 12 without forming a substantial gap between itself 

10 and the fabric 50. Although not illustrated, screen plates 
of various types may be formed by adopting various sizes of 
frame 62, in such a manner that the distance L between the 
inner circumferential faces 62a of the two opposing sides 
of the frame 62, as illustrated by the screen plate 60 in 

15 Fig. 5, (or the length between the two other opposite 
sides) , varies . 

Moreover, Fig. 6 shows a cross-sectional view of a 
screen plate according to a modification example, in a 
fitted state. In this modification, the frame of the 

20 screen plate 60 is constituted by first frame members 64 
and second frame members 65. The pair of second frame 
members 65 which form two opposing sides (the same may 
apply to the other two opposing sides) are formed slidably 
on the lower faces of the first frame members 64 in such a 

25 manner that the distance L increases or decreases. This 
sliding action may be achieved by means of interlocking 



26 



grooves, or the like, on the contact faces of the 
respective frame members 64, 65, for example, a sliding 
force being applied by means of a spring, or the like, in 
such a manner that the distance L contracts. 
5 If an adjusting mechanism for fitting the screen plate 

60 onto the platen 12 is provided in this way, then there 
will be substantially no gaps between the screen plate 60 
and the fabric 50, and hence it will be possible to prevent 
the fabric 50 from forming wrinkles or lifting between the 

10 upper face 12a of the platen and the screen plate 60, 
thereby ensuring that an image of good quality can be 
printed on the fabric 50. Moreover, by this means, it 
becomes unnecessary to prepare a plurality of different 
screen plates, and hence costs can be lowered. 

15 If the fabric set on the platen is smaller than the 

upper face of the platen, then it is possible to align the 
positions of the screen plate and the upper face of 'the 
platen, by abutting the inner circumferential faces of two 
adjacent sides of the frame of the screen plate and the 

20 outer circumferential faces of the two sides of the platen 
corresponding to these. Moreover, one side of the frame of 
the screen plate may be supported rotatably about the 
platen, and the screen plate and the upper face of the 
platen can be aligned in position by taking this side as a 

25 reference. 
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As above, an embodiment of the present invention was 
described, but the present invention is not limited to the 
aforementioned embodiment and various design modifications 
are possible provided that they remain within the scope of 
the claims. For example, the printing medium on which the 
two types of images are printed does not have to be a 
tubular or bag-shaped fabric, such as a T-shirt, as 
described in the embodiment, and it may be a single sheet 
of fabric, such as a handkerchief, of any size. Moreover, 
the present invention is not limited to cloth fabrics, and 
may also be applied to wooden boards, plastic sheeting, or 
the like. 

As described above, according to the printing device 
described in a first aspect of the invention, by providing 
a screen plate that fits detachably with the supporting 
face of a printing medium support member on which the print 
medium is supported, it is possible to reduce the size of 
the printing device, as compared with a device in which a 
plurality of screen plates are provided in parallel fashion 
in the direction of travel of a conveyor belt. Moreover, 
if the image printed on the printing medium by means of a 
screen plate is the same size as the image printed on the 
printing medium by emission of ink from an ink emission 
section, then since the screen plate fits detachably to the 
supporting face of the printing medium supporting member, 
the images printed onto the printing medium can be mutually 
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superimposed accurately, simply by means of aligning the 
positions of the image formed by the screen plate and the 
image formed by the ink emission section, by taking the 
supporting face as a reference. Therefore, it is not 
5 necessary to provide the printing device with control means, 
or the like, for aligning the position' of images created by 
two different printing methods, and hence the configuration 
and functions of the printing device can "be simplified. 
Since no special positional alignment tasks are required, 

10 it being sufficient simply to fit the screen plate onto the 
supporting face of the printing medium supporting member, 
then it is possible to improve the workability and the 
operability of the device. 

In the printing device of the present invention, 

15 preferably, by comprising ink color determining means, the 
ink used in printing by means of the screen plate can be 
set to a color that is lighter than the ink used in 
printing by means of the ink emission section. 
Consequently, when an image has been printed by means of 

20 the ink emission section onto an image printed onto the 

printing medium by means of the screen plate, the inks in 
the final image on the printing medium will show good 
coloration, the reproducibility of the inks will be 
improved, and furthermore it will be possible to depict the 

25 image in a clear fashion. 
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In the printing device of the present invention, 
preferably, by setting the ink used in the printing by 
means of the screen plate to white ink, when an image has 
been printed by means of the ink emission section onto an 
5 image printed on the printing medium by means of the screen 
plate, then the inks in the final image on the printing 
medium will display even better coloration, the 
reproducibility of the inks will be improved, and 
furthermore it will be possible to depict the image in an 

10 even clearer fashion. 

In the print device of the present invention, 
preferably, by preparing a plurality of different types of 
screen plates each having different sizes according to the 
thickness of the printing medium supported on the printing 

15 medium supporting member, there will be substantially no 

gaps between the screen plate and the printing medium, and 
hence the printing medium can be prevented from rising up 
between the supporting face and the screen plate, or 
forming wrinkles, thus ensuring that a good quality image 

20 can be printed onto the printing medium. 

In the printing device of the present invention, 
preferably, by providing an adjustment mechanism in the 
screen plate or printing medium supporting member, it 
becomes unnecessary to prepare a plurality of different 

25 types of screen plates, and hence costs can be reduced. 
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In the printing device of the present invention, since 
the screen plate and the supporting face are preferably of 
the same shape, then simply by aligning the size and 
position of the image formed by means of the screen plate 
5 and the image formed by means of the ink emission section, 
by taking the supporting face as a reference, the images 
formed by the respective printing methods on the printing 
medium are superimposed accurately without positional 
deviation therebetween. Therefore, it is not necessary to 

10 provide the printing device with control means, or the like, 
for aligning the positions of the images created by two 
different printing methods, and hence the configuration and 
functions of the printing device can be simplified. Since 
no special positional alignment tasks are required, then it 

15 is possible to improve the workability and the operability 
of the device. 

In the printing device of the present invention, even 
if a dark-colored fabric is used as the printing medium, 
since printing by means of the ink emission section is 

20 preferably carried out on top of an image printed by means 
of the screen plate, it is possible to print an image of 
good quality onto the fabric. 

In the printing device of the invention, preferably, 
by providing ink color determining means, it is possible to 

25 set the ink used in printing by means of the screen plate 

to a color that is lighter than the ink used in printing by 

I 
i 
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means of the ink emission section. Therefore, when an 
image has been printed by means of the ink emission section 
onto an image printed on the printing medium by means of 
the screen plate, the inks in the final image on the 
5 printing medium will display good coloration, the 
reproducibility of the inks will be increased, and 
furthermore, it will be possible to depict the image in a 
clear fashion. 

According to the printing system described in the 

10 second aspect of the present invention, since the ink used 
in the printing by means of the screen plate is set to 
white ink, then when an image has been printed by means of 
the ink emission section onto an image printed on the 
printing medium by means of the screen plate, the inks in 

15 the final image on the printing medium will display good 
coloration, the reproducibility of the inks will be 
increased, and furthermore, it will be possible to depict 
the image in a clear fashion. 

According to the printing method described in the 

20 third aspect of the present invention, when an image has 
been printed by means of the ink emission section in the 
ink emitting step, onto an image printed onto a printing 
medium in a screen printing step, the colors of the image 
in the printing carried out by the ink emission step will 

25 not be obscured, and it will be possible to obtain a clear 
image. Therefore, the inks in the final image on the 
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printing medium will display good coloration, the 
reproducibility of the inks will be increased, and 
furthermore, it will be possible to depict the image in a 
clear fashion. 

In the printing method of the present invention, since 
the ink used in the screen printing step is preferably set 
to be white ink, then when an image has been printed by 
means of the ink emission section in the ink emission step, 
onto an image printed on the printing medium in the screen 
printing step, the inks in the final image on the printing 
medium will display even better coloration and the 
reproducibility of the inks will be increased, and 
furthermore, it will be possible to depict the image in an 
even clearer fashion. 

The entire disclosure of the specification, claims, 
summary and drawings of Japanese Patent Application No. 
2003-89011 filed on March 27, 2003 is hereby incorporated 
by reference. 



